Supplemental Table 1: Modified PICOTS Criteria for Study Eligibility

Include Exclude
Population Studies that attempt to measure, estimate, or quantify the amount | Studies addressing the potential for overdiagnosis but that do not
of overdiagnosis resulting from a cancer screening test in an draw conclusions regarding an amount of overdiagnosis (for
asymptomatic population example, studies that report on prevalence of early stage cancer
detected at autopsy)
Cancer types eligible for inclusion: prostate, breast, lung, colon,
melanoma, bladder, renal, thyroid, uterine Studies investigating different thresholds for tumor markers that
comment on implications for overdiagnosis
Studies that look at biologic characteristics of tumors (i.e., grade,
doubling time) and draw conclusions about an amount of
overdiagnosis
Intervention | Method for measuring, estimating, or quantifying overdiagnosis
Outcome Magnitude of overdiagnosis
Time Frame | Studies performed over any time frame
Setting Any setting
Study Design | Randomized controlled trials, prospective or retrospective cohort | Non-systematic reviews, case reports, case series

studies, ecologic studies, case control studies, modeling studies

Systematic reviews that identify other types of data (such as
incidence trends) and use this to estimate overdiagnosis

Systematic reviews that only compile results from other studies that

quantify overdiagnosis




Supplemental Table 2: Search Strategy

Database | Search Terms

PubMed (cancer*[tw] OR neoplasms[MeSH]) AND (Screening*[tw] OR early diagnos*[tw] OR early detect*[tw]) AND (overdiagnos*[tw]
OR over diagnos*[tw] OR overdetect*[tw] OR over detect*[tw])

Embase (cancer*:ti,ab,de OR neoplasm*:ti,ab OR 'neoplasm'/exp) AND (screening*:ti,ab,de OR “early diagnosis”:ti,ab,de OR “‘early

detection”:ti,ab,de) AND (overdiagnos*:ti,ab,de OR “over diagnosis”:ti,ab,de OR overdetect*:ti,ab,de OR “over detection’:ti,ab,de)




Supplemental Table 3: Standard Criteria for Evaluating Risk of Bias, by Study Design

Cohort and Ecologic Studies (adapted from Harris et al, 201 17

A. Risk of Bias (rate overall as high/moderate/low)
i. Probability of selection bias and confounding (rate as high/moderate/low)
i. Unbiased creation of comparable groups (at least after adjustment), especially with regard to factors associated with cancer incidence
ii. Maintenance of comparable groups. No large in or out migration during study period; no large drop-outs or differential drop-outs.
No differential changes in factors associated with cancer incidence.
iii. Adequate identification of potential confounders and control of potential confounding by exclusion, stratification, statistical
adjustment, other
ii. Probability of measurement bias (rate as high/moderate/low)
i. Measures of exposure to screening, potential confounders (especially factors related to cancer incidence), and cancer incidence are
equally applied between comparison groups
ii. Measures of exposure to screening, potential confounders, and cancer incidence are valid, including blinding where appropriate.
iii. Measures of exposure to screening, potential confounders, and cancer incidence are reliable

Follow-up of Randomized Controlled Trial (adapted from the USPSTF Procedure Manual®)
A. Risk of Bias (rate overall as high/moderate/low)
i.  Probability of selection bias (rate as high/moderate/low)
i. Unbiased creation of comparable groups, including adequate randomization, allocation concealment, and equal distribution of
potential confounders among both groups
1i. Maintenance of comparable groups. No large drop-outs or differential drop-outs. Appropriate adherence and minimal contamination
O CrOSS-OVers.
ii. Probability of measurement bias (rate as high/moderate/low)
i. Measures of exposure to screening, potential confounders, and cancer incidence are equal between groups
ii. Measures of exposure to screening, potential confounders, and cancer incidence are valid, including blinding where appropriate
iii. Measures of exposure to screening, potential confounders, and cancer incidence are reliable
iii. Potential for confounding (rate as high/moderate/low)
i. Equal distribution of potential confounders among two groups, without changes in group composition throughout follow-up.

Pathologic and Imaging Studies

A. Risk of Bias (rate overall as high/moderate/low)
i. Probability of selection bias and confounding(rate as high/moderate/low)



i. No large drop-outs or inadequate follow-up of selected members of study population
1i. If control group present: unbiased creation and maintenance of comparable groups

iii.  If control group present: adequate identification of potential confounders and control of potential confounding by exclusion,
stratification, statistical adjustment, other

ii. Probability of measurement bias (rate as high/moderate/low)

i. Measures of pathologic or behavioral characteristics are valid, including blinding where appropriate and avoiding differential
follow-up

ii. Measures of pathologic or behavioral characteristics are reliable

Modeling Studies
A. Risk of Bias (rate overall as high/moderate/low)

i. Extent to which assumptions made in the model are transparent and clearly stated (rate as good/fair/poor)
ii. Extent to which assumptions made in the model are backed up with evidence (rate as good/fair/poor)

i. ideally systematically-reviewed evidence that was critical appraised with quality ratings
iii. Probability for biases in the data used in the model (rate as good/fair/poor/cannot determine)

i. Measurement of outcomes in data used in model are valid and reliable

ii. Adequate measurement of and control for potential confounders in data used in model

1. This information should be presented and discussed by authors so that readers can appraise the study.

iv. Extent to which sensitivity analyses are performed for any uncertain variables (rate as good/fair/poor)

i. ideally probabilistic multivariate sensitivity analyses
v. Validation: model has been validated using population data different from the population data used to calibrate the model



Supplemental Table 4: Criteria for Evaluating Strength of Evidence

A. Risk of Bias (rate as high/moderate/low) (specific criteria listed in Supplemental Table 3)

B. Analysis (rate as good/fair/poor) (Ecologic and Cohort, RCT follow-up studies only)

i. Extent to which the analysis appropriately quantifies overdiagnosis, without inclusion of age groups or time frames that lack the potential to
be overdiagnosed, and with appropriate consideration for lead time (i.e., without statistical adjustment for lead time given that these values
are derived from models which include overdiagnosed cancers in the estimates of lead time)

ii. Extent to which the time frame is sufficient to account for the effects of lead time

C. Directness (rate as good/fair/poor)
i. Extent to which the evidence links the screening test directly to health outcomes with minimal assumptions regarding:
i. The progression of a screen-detected cancer to a cancer that causes morbidity and mortality
ii. The association of pathologic or behavioral characteristics of a cancer with cancer progression and cancer-related morbidity and
mortality

D. External Validity (rate as good/fair/poor)
i. Extent to which study population is similar to US or Western European population in factors that are associated with cancer incidence
ii. Extent to which the screening situation (e.g., expertise of the screening radiographers, quality of screening facilities, threshold for labeling a
result as abnormal) in the study is comparable to the screening situation in the US or Western European population
iii. Extent to which medical care and risks for competing mortality in the study are similar to medical care in the US or Western European
population

E. Precision (rate as good/fair/poor/cannot determine)
i. Confidence interval on magnitude of overdiagnosis should be provided. Width of confidence interval should be narrow.

F. Consistency (rate as good/fair/poor)
i. Degree to which the overdiagnosis measurement from the included studies has a similar magnitude, within the same cancer type and study
design
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